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3-aryloxy-3-phenylpropylamines 
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hPPn Sin^^ 0 " t- t6 f ? 8 2° V8 ' R " iSOmer 3 ^^-S-Phenylpropylamine, which isomer has 
been found to be particularly effective as an antidepressant agent 

U.S. Patent Specification No. 4,018,895 discloses that 3-aryloxy-3-phenvloroDvlamines have 

SSSS 'W? ln oi ed ' there is described tbe ^eSZTiZZo^l 

?JSj ™ °\ ln ! ,0C/ T Ph u m ' 25 ' l 979 " 83 <1 9761 Won 9 and B Y m ^er discuss the activity of 
another racemate from the above-mentioned U.S. patent, viz. N-methy1-3-<2-methoxvDhenoxW-3 

ffssr *a e - * wou,d be expected ' *• w and w ^s^s 

»°wever surprisingly, the applicants have discovered that the (-) enantiomer of N-methvl-3-(2- 
m e thylphenoxy)-3-phenylpropylamine is dramatically more active than the ( + £nan3 and 
moreover, exhibits less anticholinergic side effects. 1 l+J-enantiomer and, 

Thus, in accordance with the invention, the (-)-enantiomer of the compound of formula (I): 



0-CH(CH 2 ) 2 -NH-CH 3 
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3 • 
and Its pharrnaceuticaily-acceptable salts, are particularly effective antidepressant agents. 

Thl rL e " a KJ° mer °I. th S ,nvention bas been s ^wn to possess R-absolute stereochemistry. 
wHehS^T* Pharmaceutically-acceptab e salts", as used herein, includes those acid-addition salts 
Tvdroch oridJ S," 0t h h8 T! P ha "? aco '°9ic ally unacceptable. Such salts include, for exampS 
rfSTSS: phc,sphate ; sull * te ' hydrobromide, hydriodide. pyrosulfate, sulfite, meSphos- 
phate acetate propionate caprylate, formate, phthalate, citrate and lactate salts. meia P" 0S - 

most preW t0 U " ** C ° mP ° Und ° f f0miU,a (M in salt form ' the hydrochloride being 

a ^ in SU » Ch MltS C - an be P re P ared b y conventional means, such as by dissolving the base in ether and 
adding an approximately equivalent amount of an appropriate acid 

The compound of this invention can be prepared by resolving the corresponding racemate Dre- 
pared^or example, as taught in U.S. Patent Specification No. 4,018 895 ra <*mate, pre 

fnrm„i?m accord ' n9 t0 tn8 invention, there Is provided a process for preparing the (-) enantiomer of 
formula (I), or a pharrnaceuticaily-acceptable salt thereof, which comprises- enanoomerof 

of the ( + 7 H "an! MM ** C ° mP ° Und ° f f ° rmU ' a W 9 <+, " 8C,d 80 as t0 form a mixture 

B 1 + ! ( "L Salt 5? l h6 Si' W Mlt by to* 0 ™ 1 conization; 

a ^ (c) reacting the {+) (-) salt so obtained with a strong base to liberate the {-) base of formula (I); 

salt thereof 0 " 3 '^ SaW ' n9 ^ baSB S ° ° btained 80 as t0 obtain a Pnarmaceutlcally-acceptable 

111 k * ' ? exam P ,e Pentane. hexane, and octane, an ester such as ethyl acetate methvl acetate 
ethyl butyrate. and methyl benzoate, a haloalkane such as dlchloromeZne AtaSwS 

Ke^ 

i ne use ot ethereal solvents, especially diethyl ether, is preferred. To the solution of the racemate Is 
usoendinn Si " FT" 0 " ° f the acid In an apprapSate oVganlc sTenTo? 

5*3 a?a em^frn fnT 6 ' t0 ' U L n ! ° r XV l ene ' preferablv in ™» rea «ion mixture °s 

ferTbK thf a Jw the ra " 9e * from about °° t0 10 ° eC - Preferably 0° to 50»C. most pre- 

T^SA^^Si^^^^ Pmdu ? in 8 mixture of dichloromethane and ethyl acetate, and • 
precipitate it by distilling off the d.chloromethane until crystals form and then adding diethyl ether to 
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complete the crystallization. The mandelate salt is then dissolved in water, and converted to the desired 
free base by making it basic. It is preferred to isolate the product by extracting it from the aqueous 
solution, as with an ether, and forming the desired salt, if a salt is desired, in the ether solution. 
The preferred amount of (+)-acid is 1/2 mole per mole of racemate, but amounts from about 1/2 
5 mole to about 1 mole may be used. Use of amounts of the acid greater than 1 mole is economically un- 
attactive. 

The preferred method of preparing the racemate of formula (I) Involves the dimethyiation of the 
corresponding dimethylamino derivative of formula: 



to 
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which is also described in US. Patent Specification No. 4,018,895. Those skilled in the art will 
20 appreciate that there are a large number of ways in which this demethylation may be accomplished. 
However, the applicants have found that this demethylation is advantageously effected by replacing 
one of the N-methyl groups with a phenoxyformyl group by reaction with phenyl chloroformate, and 
then hydrolyzing this group off with an aqueous base such as sodium hydroxide. This demethylation 
reaction may be effected at temperatures between 50 and 150°C. 
25 The following Preparation and Examples further illustrate the preparation of the compounds of the 
invention. 

Preparation 1 

Methyl-[3^2-methylphenoxy)-3-phenylpropyl]-carbamic acid, phenyl ester 
30 A solution of 0.714 M (192g) of N,N-dimethyl-y-(2-methylphenoxy)benzenepropanamine in 
500 ml. of toluene was heated to reflux, and then 0.785 M (1 23 g) of phenyl chloroformate was added 
dropwise during a 45 minute period. The addition rate of phenyl chloroformate was adjusted to 
maintain an even reflux rate and to moderate the bubbling of the reaction solution from generation of 
methyl chloride. After completion of the addition of phenyl chloroformate, the reaction mixture was 
35 refluxed for one hour and then allowed to stir at ambient temperature for 1 6 hours. 

Next the reaction mixture was diluted with methylene chloride (1 I.) and the organic layer washed 
with 10% sodium hydroxide solution, saturated sodium chloride solution, 1 N hydrochloric acid solution, 
and finally with saturated sodium chloride solution. The original basic aqueous layer was re-extracted 
with methylene chloride and then washed with 1N hydrochloric acid and then with saturated sodium 
4o chloride solution. 

The combined organic, extracts were dried by stirring over anhydrous sodium sulfate and then 
concentrated in vacuo. The title product was crystallized by trituration with hexane and then recrystal- 
lized by dissolving the crystals in diethyl ether (sparingly soluble) and methylene chloride (very soluble) 
and adding hexane while distilling off the more volatile solvents, thereby concentrating to a volume 'of 
45 approximately on liter. 

The racemic product was collected and dried; weight 228 g (85% yield), m.p. 72 — 76°C. 

Preparation 2 

N-Methyl-3-(2-methylphenoxy)-3-phenylpropylamine, hydrochloride 

so To a solution of 0.54 M (210 g) of methyl-[3-(2-methylphenoxy)-3-phenylpropyl]carbamic acid, 
phenyl ester in 890 ml of propylene glycol was added (in one portion) a solution of 5.35 M (214 g) of 
sodium hydroxide in 890 ml of water. The reaction solution was stirred and refluxed for 20 hours 
(~110°C reaction temperature). 

Next the reaction solution was cooled to 25°C, 2500 ml of water was added, and then the 

55 solution was extracted (3 x 400 ml) with toluene. TTib combined toluene extracts were dried over 
anhydrous magnesium sulfate and concentrated in vacuo to a gum. 

The gummy concentrate was dissolved in 1 1, of toluene and the resulting solution was treated 
with gaseous hydrogen chloride until It was acidic. The acidity of the solution was checked by with- 
drawing an aliquot, adding water, and checking the pH of the aqueous layer. 

eo No precipitate of the title product was seen, so the toluene solution was concentrated to dryness 

in vacuo. The viscous residue was triturated with ether until It was crystalline and then collected and 
washed with ether. The title product was recrystallized from methylene chloride and ethyl acetate by 
distilling off methylene chloride. Product weight was 1 35 g (85% v.); m.p, 1 32 — 1 35°C. TLC on a silica 
plate with 50:1 :0.0 of chloroform :methanol: concentrated ammonium hydroxide showed a single spot 

« Analysis calculated for C^NOCI: C, 69.77; H. 7.60; N, 4.80; found C, 69.68; H, 7:34; N, 4.64. 
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Example 1 

(-J-N-methyl-S-fZ-methylphenoxyl-S-phenylpropylamine, hydrochloride 

A solution of 469 g. of racemic N-methyl-3-(2-methylphenoxy)-3-phenylpropylamine. 
hydrochloride, in 1 500 ml. of water was made basic with sodium carbonate, and was then extracted 2 
5 times with 1 liter portions of diethyl ether. The ether extracts were combined, washed with water and 
dned over anhydrous magnesium sulfate. To the dry solution was added 122 g. of L(+)-mandelIc acid in 
2 liters of toluene, and the mixture was stirred at ambient temperature for 11 2 hours. The mixture was 
then filtered, and the solids were washed with diethyl ether to obtain 1 67 g. of the mandelate salt of 
{-)-N-methyl-3-(2-methylphenoxy)-3-phenylpropylamine. The product was recrystallized from 2 liters 

to of a 1 :1 (by volume) mixture of dichloromethane Bnd ethyl acetate, by boiling off the dichloromethane 
until precipitation began and then diluting with 1 liter of diethyl ether. The resulting purified inter- 
mediate weighed 148 g, 

A 748 g. portion of the mandelate salt, prepared in repeated preparations as illustrated in the 
paragraph above, was dissolved in 1 liter of hot methanol, and the solution was diluted with 1 liter of 

is ambient temperature water. The resulting slurry was made basic with sodium carbonate solution and 
was then extracted with two 500 ml. portions of diethyl ether, and then with two 1 liter portions of 
ethyl acetate. The organic layers were combined, and the mixture was washed with saturated aqueous 
sodium chloride and then dried over sodium sulfate and magnesium sulfate. Hydrogen chloride gas was 
then bubbled through the solution to precipitate the desired product as the hydrochloride salt The 

» solids were collected by filtration and dried to obtain 510 g. of (-)-N-methyl-3-(2-methylphenoxy)-3- 
phenylpropylamine, hydrochloride. The product was purified by dissolving it in 200 ml. of dichloro- 
methane, and drying over magnesium sulfate. The dry solution was filtered, and then diluted with ethyl 
acetate. The mixture was heated to boil off dichloromethane, and the product crystallized and was 
isolated by filtration. The amount of the product was 486 g. f with a melting point of 1 66—1 68°C The 

25 optical rotation, measured as a lOmgyml. solution in methanol, was tt? = -38 01°- 
a§f 5 = -177.26V 0 ' 

Example 2 

H-N-methyl-3-(2-methy|phenoxy)-3-phenylpropylamine, hydrochloride 

30 Eight hundred g. of racemic N-methyl-3-(2-methylphenoxy)-3-phenylpropylamine, hydrochloride, 
was dissolved in 2 liters of water, and was made basic with sodium carbonate. The solution was 
extracted twice with 2-liter portions of diethyl ether, and the ether solution was dried over anhydrous 
magnesium sulfate. To the solution was added a suspension of 209 g. of L{+)-mandeiic acid in 200 ml. 
of xylene, and the mixture was stirred at ambient temperature for 22 hours. The solids were then 

35 collected and dried to obtain 372 g. of impure (-J-mafidelate salt, m.p. 1 26— 1 28 6 C. The impure salt 
was dissolved in 4 liters of 1:1 dichloromethane rethyl acetate (by volume), and the mixture was boiled 
gently until precipitation started. A 1.5 liter portion of diethyl was then added, and the mixture was 
cooled and filtered to obtain 359 g. of the'M-mandelate salt, m.p. 128— 129°C. The product was 
recrystallized again from the same solvent system to obtain 326 g. of highly purified mandelate salt, 

<o m.p. 128 — 129°C. r ' 

The purified salt prepared above was dissolved in 2 liters of water, and the solution was made 
basic with sodium carbonate. The basic soltion was extracted twice with Miter portions of diethyl 
ether and the organic layer were combined and dried over anhydrous sodium sulfate. Hydrogen 
chloride gas was then bubbled through the solution with stirring until the solution gave an acidic 
reaction to pH paper. The hydrochloride salt then precipitated, and was collected and recrystallized by 
dissolving it in 500 mi. of dichloromethane, adding 1.5 liters of ethyl acetate, and boiling the mixture 
gently until precipitation started, when 1 liter of diethyl ether was added. The mixture was then cooled 
and filtered, and the solids were dried to obtain 209 g. of H-N-methyl-3-{2-methylphenoxy)-3-phenyl- 
propylamine, hydrochloride, m.p. 165— 168°C. The product was recrystallized from the same solvent 
system to obtain 180g. of highly purified H-N-methyl-3-(2-methylphenoxy)-3-phenylpropylamine, 
hydrochloride, m.p. 1 65 — 1 67°C. The optical rotation, measured as a 1 0 mgjml solution in methanol, 
was of = -37.6°; a» 5 = -181.3°. . 

Example 3 

H-N-methyl-3-(2-methylphenoxy)-3-phenylpropylamine, hydrochloride 

...J 3 ' 05 / Portion of racemic N-methyl-3-(2-methylphenoxy)-3-phenylpropyIamine, hydro- 
chlonde, was dissolved in 50 ml. of water, and was made basic with sodium bicarbonate. The solution 

ZTJTl* W l on™, 50m , ! ' portlons of diethyl eth8r ' and thB ^bined organic layers were 
washed twice with 20 ml. portions of water. The solution was"dried over magnesium sulfate and 
concentrated under vacuum to a solid. The residue was dissolved In 100 ml. of benzene and 1.5 g. of 
L(+)-mandellc acid was added. The solution was then stirred for 64 hours at 23° and was' then 
concentrated under vacuum to a solid, to which 1 00 ml. of xylene was added, dissolving the residue. 

IS SS ^v B l ^° W nn t0 , Sta x nd , Untn £P reci P itate separated. The solids were harvested by filtration, 
and recrystallized from 20 ml. of xylene. The product was then suspended in water and made basic with 
ammonium hydroxide to prepare the free base, which was extracted with two 20 ml. portions of diethyl 



45 



50 



55 



60 



65 



4 



0 052 492 

ether. The organic layers were washed with two 50 ml. portions of water, dried over magnesium sulfate 
and treated with gaseous hydrogen chloride to prepare the hydrochloride salt, which precipitated spon- 
taneously and was filtered from the solution. The product was recrystallized from 10 ml. of dichloro- 
methane and 30 ml. of ethyl acetate by the addition of 50 ml. of diethyl ether. Ninety mg. of the desired 
5 product, m.p. 156 — 157°, was obtained. The optical rotation, measured as described above, was 
ff^=-29.3°;c^ s = -146.02 o . 

Both in vivo and in vitro test precedures have been used to establish the efficacy and safety of the 
compound of this invention tested as the hydrochloride salt It will be understood by thB skilled reader 
that the art has developed a group of biochemical tests which are used to predict antidepressant 
io activity. The reader is directed to two articles, Adolphe et al., The Neuropharmacology of Depression, 
Diseases of the Nervous System, 841—46 (1877), and Spencer, Review of the Pharmacology of 
Existing Antidepressants, Br. J. C/tn. Pharmac. 4, 57S— 68S (1977). These articles clearly explain the 
mechanism of depression, which occurs when the nervous system becomes unable to pass impulses 
between neurons in adequate numbers at adequate speeds. One of the major causes of depression 
15 has been found to be a condition wherein inadequate monoamines are present in the central nervous 
system. The most important of these amines are norepinephrine, serotonin and 3,4-dihydroxyphenyl- 
ethylamine (dopamine). A class of drugs called the monoamine uptake inhibitors have been found to be 
effective in ameliorating this condition, apparently by inhibiting the reuptake of the amines by the 
synapses, the nerve terminals from which the amines were released. 

20 The compound of this invention belonds to the class of monoamine uptake inhibitors, as does the 
racemate from which it is isolated, according to U.S. Patent 4,01 8,895. The tests reported below report - 
the remarkable efficacy of the compound of this invention as a monoamine uptake inhibitor, compared 
to the racemate from which it is Isolated and the corresponding (+)-enantiomer. 

Monoamine uptake Inhibition was measured by the in vitro method of Wong and Bymaster, cited 

25 above. In this method, male Sprague-Dawley rats weighing 1 10— 150 g. were killed by decapitation, 
and the whole brains were removed and dissected. Crude preparations of synaptosomes were prepared 
from 10% homogenates of specific areas of the brain in 0.32 M sucrose and 10mM glucose by 
differential centrifugation, according to the method of Gray and Whittaker, J. Anat. 96, 79 (1962). 
Uptake of [ 3 H] monoamines by synaptosomes was determined as follows. A portion of a 

50 synaptosorne preparation equivalent to 1 mg. of protein was incubated at 37°. for 5 minutes in 1 or 
3 ml. of Krebs bicarbonate medium containing an additional 10mM of glucose, 0.1 mM iproniazid, 
1 mM ascorbic acid, 0.17 mM ethylenediamlnetetra acetic acid and pH]monoamine at a specified con- 
centration. The incubation mixtures were immediately diluted with 2 ml. of ice-chilled Krebs bicar- 
bonate buffer containing 1 mM non-radioactive monoamine. Synaptosomes were harvested by centri- 

35 fugation, and rinsed with 5 ml. of cold buffer into counting vials containing 10 ml. of scintillaton fluid. 
Radioactivity was measured with a liquid scintillation spectrometer, and the amount of [ 3 H]-mono- 
amine accumulated by the synaptosomes at 4° represented the background count and was subtracted 
from the results obtained on all samples. 

Synaptosomes isolated from the hypothalamus were found to accumulate [ 3 H]norepinephrine at 

40 3.9 x 1 0" 12 moles/mg. protein, when tested without any drug present in control experiments. Addition 
of the compound of this invention to the synaptosorne preparation reduced the uptake of monoamine 
as shown in the table below. 
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Concentration Uptake 



1 x 10-*M 3.1 x 10- ,2 moles/mg. protein 



2 


2.2 


3 


3.1 


10 


1.4 


30 


1.0 


50 


0.9 


100 


0.8 



The above data were plotted on a log scale to determine the concentration of the compound 
which inhibited half of the uptake activity. The value (IC^ value) was 4 x 10~*M. 

The same test was carried out on the (+)-enantiomer of the compound of this invention, and upon 
the racemic mixture. The IC 50 value for the (+)-enantiomer was 40 x 10~*M, and the value for the 
racemic mixture was 9 x lO^M. Thus, the potency of the compound of this invention in inhibiting the 
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uptake of norepinephrine is about 10 times as great as is the activity of the corresponding (+)- 
enantiomer. 

The effect of the compound of this invention on the uptake of [ 3 H]serotonin and [ a H]dopamine 
was also determined, by the same test method, using synaptosomes isolated from the corpus striatum 

5 for the determination of dopamine uptake and synaptosomes of cerebral cortex for serotonin uptake. It 
was found that the compound of this invention inhibits the uptake of norepinephrine much more 
effectively than it inhibits the uptake of the other two monoamines. The IC^ values for the uptake of 
dopamine and serotonin were 4 and 1 x lO^M, respectively. " ' 

Thus, the compound of this invention is selective In its effect, in that it inhibits norepinephrine 

io uptake much more efficiently than it inhibits the uptake of other monoamines. Many effective anti- 
depressant drugs also inhibit the uptake of norepinephrine most efficiently. 

The compound of this invention has also been tested In live animals to determine its ability to 
inhibit the uptake of norpinephririe. The test animals were male Sprague-Dawley rats weighing 
110—150 g., which were treated in groups of 5 with the test compound at the doses and times 

ts specified, and were killed by. decapitation. The hypothalamus was removed from each brain, and 
homogenized in a medium as described in the in vitro test above. Aiiquots of the homogenate con- 
taining 1 mg. of protein were used; the incubation times, medium and temperature were as described 
in the test above. 

When the compound of this invention was administered 1 hour before sacrifice at rates of 1, 3 

20 and 10 mgAg., intraperitoneally, the uptake of [ 3 H]-norephinephrine was reduced by 35, 58 and 68%, 
respectively, from the control value. The ED W value was calculated to be 2.1 rngAg.r averaging three 
independent determinations. The ED W values were also determined for the (+)-enantiomer and the 
racemate, and were found to be 6.3 and 3.4 mgAg. respectively. 

The data were expressed another way by plotting the blood level of the compound against the 

25 rate of [ 3 H] norepinephrine uptake. The plot showed that the ED M concentration in blood plasma ws 
about 14 x 10"* g/ml. for the compound of this invention. The ED 50 on the same basis for the (+)- 
enantiomer was 1 10 x 10" 3 g./ml., nearly eight times as much. 

The duration of Inhibition of norepinephrine uptake by the compound of this invention, was 
observed, by sacrificing animals which received 10 mgAg. of the compound at times up to 4 hours after 

30 administration of the compound. It was found that the maximum inhibition of norepinephrine uptake In 
this experiment was more than 80%, and remained approximately constant for 2 hours. Four hours 
after administration, about 65% inhibition remained. In contrast, the (+)-enantiomer gave a maximum 
inhibition of 70%, which had fallen to 50% and 35% at the second and fourth hours. 

The neurotoxic agent 6-hydroxydopamine has the property of destroying norepinephrinergic 

35 terminals of the central and peripheral nervous systems. It was found that, 3 days after injection of a 
male Sprague-Dawley rat with 6-hydroxydopamine, intraventricular^, the uptake of norepinephrine by 
synaptosomes of the hypothalamus decreased from a rate of 5.6 x 10~ 1J to 2.2 x 10"" mo!es/mg. of 
protein. When the compound of this invention was administered intraperitoneally before the injection of 
6-hydroxydopamine, the rates of norepinephrine uptake were not as severely reduced. Doses of 1, 3 

*o 3 nd 6 mgAg. reduced the inhibition of uptake by 1 5, 43 and 70%, respectively. The ED was 
calculated to be 4 mg/kg. The ED^, of the (+)-enantiomer was also evaluated in the same wa 5 y, and 
found to be about 22 mgAg. 

The compound of this invention has been evaluated in an in vitro test system to determine its 
anticholinergic activity. 

45 Based on the results of this investigation, the anticholinergic activity of the compound of this 
invention is significantly less than that of the corresponding (+)-enantiorner or the racemate. 
Anticholinergic activity is a harmful side effect of many drugs. The test was carried out on 
2 mm. x 30 mm. strips of fresh guinea pig trachea. The stips were suspended in 10 ml. organ baths 
containing physiological salt solution at 37.5°, and aerated with a mixture of 5% carbon dioxide and 

50 95% oxygen. The tracheal strips were attached to isometric transducers connected to an automatic 
recorder, and were allowed to equilibrate under a tension of 2 g. for at least 2 hours before addition of 
drug. Dose-response curves were obtained by adding increasing concentrations of drug to the bath, in 
approximately 3-fold increments. The concentration of drug was increased only after the previous con- 
centration had produced Its maximum response and remained constant Consecutive dose-response 

55 curves on a given tissue were always separated by 1 hour of washing with fresh physiological salt 
solution to assure maximum washout of drug. 

Dissociation constants were determined using acetylcholine as the agonist In this method, the 
ratio of concentrations of acetylchlorlne giving equal responses in the presence and in the absence of 
the compound of this invention was determined at varous concentrations of the compound. The 

60 logarithm of (dose ratio— 1) plotted against the negative logarithm of the molar concentration of 
compound yielded a straight line, the slope of which was always close to the theoretical value of unity. 
The method of calculation is clearly discussed by Arunlakshana and Schild, Some Quantitative Uses of 
Drug Antagonists, Brit J. Pharmacol. 14 48—58 (1959). 

^ From the plots, the negative logarithm of the dissociation constant of the compound of this 
invention was found to be 5.26, and the corresponding values for the (+)-enantiomer and the racemate 
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to be 6.04 and 5.72, respectively. Accordingly, anticholinergic activity of the compound of this 
invention is only 1/6th as great as the activity of the {+)-enantiomer, and only 1/3 as great as that of 
the racemate. The likelihood for anticholinergic side effects of the compound of this invention is accord- 
ingly much less than that of the corresponding (+)-enantiomer or racemate. 

The apomorphine hypothermia antagonism test is used to evaluate antidepressant drugs, since it 
has been found that antidepressants antagonize the reduction in body temperature caused by 
apomorphine. The test was carried out as follows. Mice were Injected with a dose of apomorphine 
which will reduce body temperature (measured rectally) by about 4°. The compound of this invention 
was injected intraperitoneally 30 minutes before the injection of the dose of apomorphine, and the 
body temperature was measured 30 minutes after injection of the apomorphine. The compound of 
this invention gave .50% antagonism of the hypothermia at a dose of 0.16 mgAg. it was accordingly 
much more active than the corresponding (+)-enantiomer, which gave 50% antagonism only at 2.26 
mgAg. 

A similar test was carried out by administering the apomorphine intraperitoneally and the com- 
pound of this invention orally. It was found that the highest antagonism produced by the compound of 
this invention at 1 mgAg. was 35%; the corresponding (+)-enantiomer gave 50%, but only at 3 mgAg. 

Another test applied to the compound was one designed to detect electrophysiological effects in 
canine cardiac conducting tissue, sometimes called Purkinje fibers. It was found that the compound of 
this invention suppressed the rate of rise and duration of the action potential at 8 x lO^M concentra- 
tion, whereas the (+)enantiomer was effective only at 37 x 10" 6 , and the racemate was equally 
effective only at 18 x 10~ 6 M. 

Acute toxicity tests have been carried out by injecting the compound of this invention at large 
doses in mice. It was found that no deaths occurred at doses below 90 mgAg., with either the 
compound of this invention or its (+)-enantiomer. At lower doses, the compound caused obvious 
effects on the central nervous system, which effects disappeared quickly, within 40—60 minutes. The 
effects caused by comparable doses of the (-f-)-enantiomer were similar, but lasted much longer. For 
example, the mice treated with the (+)-enantiomer at 60 mgAg. were still stimulated 5 hours after 
administration. 

The compound of this invention is used as an antidepressant by administering to a human 
suffering from depression an effective antidepressant dose of the compound. Effective antidepressant 
doses are found in the range from about 0.1 mg.kg. to about 25 mgAg., or from about 6 mg7day to 
about 1 500 mg/day as a total dose for a human. The preferred dose range is from about 0.5 mgAg. to 
about 5 mgAg., or from about 30 mg/day to about 300 mg/day for a human. The compound may be 
administered two or more times per day, by dividing the dose appropriately for each administration, or 
may be administered only once. The route of administration of the compound is not a critical matter. 
The compound is orally absorbed, it has been found, and oral administration is usually preferred, 
because of its convenience. However, the compound may be effectively administered subcutaneously! 
by injection, or, in particular cases, by other routes of administration such as sub-lingual discs or 
suppositories. 

Pharmaceutical compositions with which to administer the compound may be formulated as is 
usual in the pharmaceutical chemistry art, and may be of any of the commonly used types. When oral 
administration is to be used, it is usually most convenient and economical to prepare a tablet or a 
capsule of the compound; capsules of th B compound are prepared in the usual manner, simply by 
diluting the compound with a pharmaceutical^ acceptable earner, and filling the desired quantity into a 
convenient sized capsule; 

Tablets, as is well known to pharmaceutical chemists, are somewhat harder to prepare, but can 
be produced both by direct compression and granulation-compression. As the examples below 
illustrate, the usual types of diluents, excipients, lubricants and binding agents may be used in preparing 
tablets of the compound of this invention. 

When liquid dosage forms of the compound are to be prepared, it is obviously advantageous to 
have the compound in the form of a water-soluble salt Such salts may be dissolved in water for 
injection, or dissolved in water, appropriately flavored and admixed with pharmaceutical^ acceptable 
preservatives, as an orally administered elixir. 

Formulations of the compound adapted for oral administration are preferred, and tablets and 
capsules are the preferred formulations. Formulations supplying from about 5 mg. to about 500 mg. per 
dosage unit are particularly useful; dosage units supplying from about 1 0 to about 100 mg. per unit are 
preferred. 

The following are typical formulations. In all cases, the compound is in the hydrochloride salt 

form. 
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Capsules 

For 5 mg. per capsule: 

Compound 5rng> 

Pregeiatinized starch NF 295 mg. 

The compound and starch are thoroughly mixed and filled into hard gelatin capsules. 
io For 25 mg. per capsule: 

Compound 25 mg. 

MicrocfystalHne cellulose NF 1 23.4 mg. 

Pregeiatinized starch NF . 36.1 mg 

Silicone fluid 1.9 mg. 

The silicone fluid is thoroughly mixed with a portion of the excipients. The compound and 
remainder of the excipients are added and all ingredients thoroughly mixed together. The mix is filled 
into hard gelatin capsules. 

^ For 50 mg. per capsule: 

Compound 50 mg. 

Pregeiatinized starch NF 1 68.4 mg. 

*° Starch NF 82.9 mg. 

Silicone fluid 1.6 mg. 
3s Processing instructions are the same as for the 25 mg. capsule. 
For 500 mg. per caps ule: 

Compound 500 mg. 

40 Pregeiatinized starch NF 400 mg. 

The compound and starch are thoroughly mixed and filled into hard gelatin capsules. 

Tablets- 
Direct compression— for 10 mg. per tablet 
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Compound 10 mg. 

Microcrystalline cellulose NF 233.7 mg. 

Starch NF 45.0 mg. 

Stearic acid NF * 6.0 mg. 

Magnesium stearate NF 3.0 mg. 

Colloidal silicon dioxide NF 0.9 mg. 

The drug and other ing>idiente a?elhoroughirmixed and compressed into tablets. 

65 
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Slugged FormuJa— for 25 mg, per tablet 

Compound 25 mg. 

.Microcrystalline cellulose NF 249.7 mg. 

Lactose USP 2 5.0mg. 

Pregelatinized starch NF 1 0.0 mg. 

Stearic acid NF 8.0 mg. 

Magnesium stearate NF 3.3 mg . 

is Colloidal silicon dioxide NF 2.4 mg. 

an* ^S'S^J^ USP pregelatinized starch NF. 30% of the microcrystalline cellulose NF, 
rnLl I ? f 3 "? ac,d Tk NF ' 1 and 50% . of the colloidal silicon dioxide NF are thoroughly mixed and 
a. 5E ° ? 9S " Th6 S, T are n ,e , ved t0 form 9 ranu,es - Th* granules, magnesium stearate NF, 
20 and the remaining microcrystalline cellulose NF, stearic acid NF, and colloidal silicon dioxide NF are 
thoroughly mixed and compressed into tablets. 

Wet granulation — for 50 mg. per tablet: 

25 Compound 50mg 

Dibasic calcium phosphate USP 112.9 mg. 

Lactose USP 105.0 mg. 

- Microcrystalline cellulose NF 60.0 mg. 
Starch NF 

35 Stearic acid NF 

Magnesium stearate NF 1 .5 mg> 

The compound dibasic calcium phosphate USP, and lactose USP are thoroughly mixed then wet 

2S£ ffL' 1 !1 m ^ w ° f ? BnatUred 8lC0h01 and P^-ater USP. The wet iSX^iS 
and the dry mass «s sieved to form granules. The granulation, microcrystalline cellulose NF starch NF 
steanc acid NF, and magnesium stearate NF, are thoroughly mixed and compressed into tablets. ' 

Claims for the Contracting States: BE CH DE GB IT U LU NL SE 

1. The H-enantiomer of the compound of formula (I): 
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9.0 mg. 
4.5 mg. 
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^-0-CH(CH 2 ) 2 -NH-CH3 (I) 



CH 3 
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or a pharmaceutically-acceptable salt thereof 

(D.ora Xm^S^tiXZ^ P "! ™ in ° redient the <"> enentiomer of formula 
at leasee phartcl^ 
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5. The (-) enantiomer of formula (!}, or a pharmaceutlcally-acceptable salt thereof, as claimed in 
any one of claims 1 to 3 for use as an antidepressant. 

6. A process for preparing the (-) enantiomer of formula (I), or a pharmaceuticals-acceptable salt 
thereof, as claimed in any one of claims 1 to 3 which comprises: 

s (a) reacting a racemic form of the compound of formula (I) with a (+)-acid so as to form a mixture 
of the (+) (-] and (+) (+) salts; 

(b) separating the (+) (-) salt from the {+) {+) salt by fractional crystallization; 

(c) reacting the {+) (-) salt so obtained with a strong base to liberate the (-) base of formula (I); 

and 

jo (d) optionally salifying the free base so obtained so as to obtain a pharmaceutically-acceptabJe 
salt thereof. 

Claims for the Contracting State: AT 

1, A process for preparing the (-)-enantiomer of the compound of formula (I): 
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or a pharmaceutically-acceptable salt thereof, which comprises: 

(a) reacting a racemic form of the compound of formula (I) with a (+)-acid so as to form a mixture 
of the (+) (-) and (+) (+) salts; 
so * (b) separating the {+) H salt from the (+) {+) salt by fractional crystallization; 

(c) reacting the (+) {-) salt so obtained with a strong base to liberate the H base of formula (I); 

and 

(d) optionally salifying the free base so obtained so as to obtain a pharmaceutically-acceptable 
salt thereof. 

35 

Revendications pour les Etats contractants BE CH DE FR GB IT LI LU NL SE 

1. Enantiom&re (-) du composi de formule (I): 




(0 



ou un de ses sels pharmaceutlquement acceptables. 

2. La (-)-N-methyl-3-(2-m6thylph6noxy)-3-ph6nylpropylamine. 

3. Le chlorhydrate de (-)-N-m6thyl-3-(2-m6thylph6noxy)-3-ph6nyipropylamine. 

4. Formulation pharmaceutique comprenant, comma ingredient actlf, I'Snantiom&re H de 
55 formula (I) ou un de ses sels pharmaceutlquement acceptables suivant Tune quelconque des reven- 
dications 1 d 3, en association avec au moins un support pharmaceutiquement acceptable pour cet 
6nantiomdre ou ce sel. 

5. Enantiom^re (-) de formule (I) ou un de ses sels pharmaceutiquement acceptables suivant 
Tune quelconque des revendications 1 d 3 en vue de I'utiliser comme antidSpresseur. 

60 6. Precede de preparation de I'SnantlomSre (-) de formule (I) ou dun ses sels pharmaceutique- 
ment acceptables suivant Tune quelconque des revendications 1 d 3, caracterise en ce qu'il comprend 
les Stapesqui consistent a: 

(a) faire rSaglr une forme racSmique du compose de formule (I) avec un acide (+) afin de former 
un mSJange des sels {+) (-) et {+) (+); 

65 (b) sSparer le set (+) (-) du sel (+) (+) par crystallisation fractionn6e; 



10 



0 052 492 

(c) faire r6aglr le sel (+) (-) ainsi obtenu avec una base forte pour libber ia base (-) de formule (I); 

et 

(d) Sventuellement salrfier la base libre ainsi form6e pour obtenir un de ses sels pharmaceuti- 
quement acceptables. 

Revendication pour I'Etat contractant: AT 

Proc&te de preparation de I enantiomere (— ) de formule (I) 



JO 
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(I) 



ou d'un ses sels pharmaceutiquement acceptables suivant Tune quelconque des revendications 1 a 3, 
20 caracterls6 en ce qu'il comprend les Stapes qui consistent a: 

(a) faire rSagir une forme racSmique du compost de formule (I) avec un acide (+) afin de former 
un melange des sels (+) (-) et (+) (+); 

(b) sSparer le set {+) (-) du sel (+) (+) par cristallisation fractionn§e; 

(c) faire r6agir le sel (+) (-) ainsi obtenu avec une base forte pour liberer la base (-) de formule (I); 

25 et 

(d) 6ventuellement saiifier la base libre ainsi formee pour obtenir un de ses sels pharmaceuti- 
quement acceptables. 



30 Patentanspruche fur die Vertragsstaaten BE CH DE FR GB IT LI LU NL und SE 

1. (-)-Enantiomeres der Verbindung der Forme! (I) 



35 



40 




(I) 



oder ein pharmazeutisch annehmbares Salz hiervon. 
45 2. (~)-N-Methyl-3-(2-methylphenoxy)-3-phenylpropy!amln. 

3. (-)-N-Methyl-3-(2-methylphenoxy)-3-phenylpropylaminhydrochlorid. 

4. Pharmazeutische Formulierung, dadurch gekennzeichnet, dafi sie das (-)-Enantiomere der 
Formel (i) oder ein pharmazeutisch annehmbares Saiz hiervon gemaft einem der Anspruche 1 bis 3 als 
Wirkstoff in Verbindung mit wenigstens einem pharmazeutisch Annehmbaren Trager hierfur enthalt. 

50 5. Verwendung des (— )-Enantiomeren der Formel (I) oder eines pharmazeutisch annehmbaren 
Salzes hiervon gemaB einem der Anspruche 1 bis 3 als Antidepressivum. 

6. Verfahren zur Herstellung des (-) Enantiomeren der Formel (I) oder eines pharmazeutisch an- 
nehmbaren Salzes hiervon gemaS einem der Anspruche 1 bis 3, dadurch gekennzeichnet daB man 
(a( eine racemische Form der Verbindung der Formel (I) mit einer (+)-Saure umsetzt und so ein 
55 Gemisch aus dem (+) (-)-Salz und dem (+) (+)-Salz bildet, 

(b) das (+)(-)-Salz von dem (+)(+)-Sa!z durch fraktionierte Kristallisation abtrennt, 

(c) das so erhaltene (+) (-)-Salz.mit einer starken Base zur Reaktion bringt und so die (-)-Base 
der Formel (I( freisetzt und 

(d) die erhaltene freie Base Gewunschtenfalls in ein Salz uberfuhrt und so zu einem pharma- 
Go zeutisch annehmbaren Salz hiervon gelangt 
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Patentanspruch fur den Vertragsstaat AT 

Verfahren zur Herstellung des (-)-Enantiomeren der Verbindung der Forme! (I) 



oder eines pharmazeutisch annehmbaren Salzes hiervon, dadurch gekennzeichnet, daS man 

(a) eine racemische Form der Verbindung der Formel (!) mit einer (+}-Saure umsetzt und so ein 
Gemisch aus dem (+) (-)-Salz un dem {+) (+)-Salz bildet, 

(b) das (+) (-)-Salz von dem (+) (+)-Salz durch fraktionierte Kristallisation abtrennt, 

(c) das so erhaltene (+) H-Salz mit einer starken Base zur Reaktion bringt und so die (-)-Base 
der Formel (I) freisetzt und 

id) die erhaltenB freie Base Gewunschtenfalls In ein Salz uberfuhrt und so zu einem pharma- 
zeutisch annehmbaren Satz hiervon geiangt 
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